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CONFIGURABLE DATA SETUP/HOLD TIMING CIRCUIT 

Field of the Invention 

The present invention relates to a method and 
architecture for configuring a data setup/hold time generally and, 
more particularly, to a method and architecture for implementing a 
configurable data setup/hold timing circuit. 

Background of the Invention 

Conventional data setup/hold timing circuits provide 
non-variable data setup/hold timing. Data setup is defined as the 
time the data should be present at an input before a clock signal 
arrives. Data hold is defined as the time the data should be held 
at the input after the clock signal arrives. 

Referring to FIG. 1, a conventional circuit 10 requiring 
an aggressive data setup time is shown. The circuit 10 comprises 
a first circuit, such as an application specific integrated circuit 
(ASIC) 12 and a second circuit, such as a first-in first-out FIFO 
14. A clock signal CLK is presented to an input 16 of the ASIC 12 
and to an input 18 of the FIFO 14. The ASIC 12 presents a data 
signal DATA to the FIFO 14 in response to the system clock CLK. 
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The FIFO 14 requires an aggressive setup time since both the ASIC 

12 and the FIFO 14 are driven by the system clock CLK. 

Referring to FIG. 2, a conventional circuit 2 0 requiring 

an aggressive data hold time is shown. The circuit 20 comprises a 
5 logic block 22 and a FIFO 24. The logic block 22 receives a data 

signal DATA. Additionally, the logic block 22 presents the data 
n signal DATA and a clock CLK to the FIFO 24. The FIFO 24 requires 
Uj an aggressive hold time, because the clock CLK and the data 
Ri presented to the FIFO 24 are serially connected between the logic 

llP block 22 and the FIFO 24. 

H 

L The conventional FIFOs 14 and 24 have non-optimal data 

ii 

ffl 

U setup/hold timing. The conventional FIFOs 14 and 24 are limited, 

w 

Q since they introduce performance degradation. 

15 Summary of the Invention 

The present invention concerns an apparatus comprising a 
first delay circuit. The first delay circuit may be configured to 
present a data delayed signal having one of a plurality of delay 
times. The plurality of delay times may provide a user 
20 configurable setup/hold time. 
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The objects, features and advantages of the present 
invention include providing a method and/or architecture for 
implementing a configurable data setup/hold time that may (i) 
provide an optimal data setup time, (ii) provide an optimal data 
hold time, (iii) reduce performance degradation and/or (iv) provide 
user configurable delay parameters . 

Brief Description of the Drawings 

These and other objects, features and advantages of the 
present invention will be apparent from the following detailed 
description and the appended claims and drawings in which: 

FIG. 1 is a block diagram of a conventional timing 
circuit illustrating an aggressive data setup time; 

FIG. 2 is a block diagram of a conventional timing 
circuit illustrating an aggressive data hold time; 

FIG. 3 is a block diagram of a preferred embodiment of 
the present invention; 

FIG. 4 is a detailed block diagram of a delay block of 

FIG 3; and 

FIG. 5 is a more detailed block diagram of the present 

invention. 
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Detailed Description of the Preferred Embodiments 

Referring to FIG. 3, a block diagram of circuit 100 is 
shown in accordance with a preferred embodiment of the present 
invention. The structure of the circuit 100 generally comprises a 
delay block (or circuit) 101 and a register block (or circuit) 102. 
The circuit 100 may be implemented, in one example, as a 
configurable data setup/hold timing circuit. In another example, 
the circuit 100 may be implemented as a configurable register 
timing circuit. The circuit 100 may provide an optimal balance 
data setup/hold time that may be adjusted for various operational 
implementations. The circuit 100 may reduce performance 

degradation as a result of data setup and/or hold times.' 
Additionally, the circuit 100 may be user configurable. 

The delay circuit 101 may hjkve an input 103 that may 
receive a signal (e.g., S_H) , an input 104 that may receive a 
signal (e.g., DIN) and an output 105 that may present a signal 
(e.g., DIN_DLY) . The signal DIN_DL# may be presented to an input 

106 of the register 102. The reg/ster 102 may also have an input 

107 that may receive a signal (p.g. f CLK) . The register 102 may 
present a signal (e.g., DOUT) . / In one example, the signal S_H may 
be implemented as a setup and hold time configuration signal and 
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the signal DIN_DLY may be implemented as a delayed data signal. In 
^another example, the signal S_H may bs implemented as a user 
configurable signal. For example, /the signal S_H may be 
configured/programmed in a number of /ways such as (i) a control 
interface, (ii) a number of rnput pins, (iii) software 
instructions, and/or (iv) hardwares However, the signal S_H and 
the signal DIN_DLY may be implemented as other appropriate signal 
types in order to meet the criteria of a particular implementation. 

| Referring to FIG. 4, a derailed block diagram of the 

delay circuit 101 is shown. The delay circuit 101 may be 
implemented, in one example, witbfin an JTAG port. The delay 
circuit 100 may comprise a high/ speed transceiver logic (HTSL) 
block (or circuit) 108, a plurality of delay blocks (or circuits) 
109a-109n, and a switch 111. The HTSL circuit 108 may be compliant 
with the JEDEC specif icat ion /for input/output interfaces, which is 
hereby incorporated by reference in its entirety) . The HTSL 
circuit 108 may be programmed to implement a variety of common 
applications. For example, the HTSL circuit 108 may be programmed 
to control data input Lo the delay blocks 109a- 109n. HSTL is the 
JEDEC standard for input/output interfaces in low voltage designs 
(e.g., 2.5V and under). Since the voltage swings on HSTL inputs 
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and outputs are much smalle^ (e.g., 0-1. 5V range with rise and fall 
times of 0.5ns (edge rates of 2v/ns) ) , appropriate setup/hold 
timing is important. However, the present invention is applicable 
to other technologies, such as TTL, CMOS, etc. 

The HSTL circuit 108 may have an input 112 that may 
receive the signal DIN. The signal DIN may be implemented, in one 
example, as an externally generated data input signal. The HSTL 
circuit 108 may have an output 113 that may present a signal to an 
input 114a of the delay circuit 109a and to an input 114n of the 
delay circuit 109n. The particular number of delay blocks 109a- 
109n may be varied to meet the criteria of a particular 
implementation. For example, by implementing more delay blocks 
109a- 109n, a larger number of programmable delay choices may be 
implemented. 

The delay circuits 109a-109n may each have an output 
116a-116n that may present a signal to an input 118a-118n of the 
switch 111. The switch 111 may have an input 130 that may receive 
the signal S_H. In one example, the signal S_H may be implemented 
as a multi-bit setup and hold configuration signal. In one 
example, the signal S_H may be either a high state (e.g., "1") or 
a low state (e.g., "0"). 
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The various signals are generally "on" (e.g., a digital 
HIGH, or 1) or "off" (e.g., a digital LOW, or 0). However, the 
particular polarities of the on (e.g., asserted) and off (e.g., de- 

CliDiDCr L.c=^y DtaLCD UJ- LilC oxyiict-LO may jjc cn^a j udlcu v ^ • ^ • / 1CVC1DCU/ 

5 accordingly to meet the design criteria of a particular 
implementation. 

p The switch 111 may select at least one of the outputs of 

jjfj the delay circuits 109a-109n. The switch 111 may select the 
ftj appropriate delay circuit 109a- 109n in response to the signal S__H. 

(M The signal S__H may be implemented to provide any appropriate delay 

Sj 

^ in order to meet the criteria of a particular implementation. 

5 

[=4 Additionally, the signal S_H may be generated by any appropriate 

Lii 

□ type device and/or configuration in order to meet the criteria of 

□ 

a particular implementation. The switch 111 may have an output 140 
5 that may present the signal DIN_DLY. The switch 111 may allow the 
circuit 100 to provide an optimal data setup-hold window. 
Additionally, the switch 111 may allow the user to select an 
appropriate delay parameter. The signal DIN_DLY may be 

implemented, in one example, as a delayed data signal. 




The circuit zLOO generally starts operation when the 



signal is presented td the delay block 101. The delay block 101 
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may provide a data delay (e.g., the sicrfial DIN_DLY) of the input 
data DIN. The register 102 may receive the delayed data signal 
DIN_DLY. Additionally, the registefc 102 may present the signal 
DOUT in response to the clock CLiy A particular delay length of 
the signal DIN may be determined in response to the signal S_H. 
The switch 111 may determiner which delay circuit 109a- 109n to 
select in response to the /signal S_H. The signal S_H may be 
implemented, in one example, as a user configuration setup and hold 
timing signal. In another example, the signal S_H may be 
implemented as a multi/bit signal. The delay circuits 109a-109n may 
each be implemented y&ith a different delay length. The data input 
DIN may be delayed According to a selection of an appropriate delay 
(e.g., the delay /circuits 109a-109n) . 

Referring to FIG. 5, a detailed block diagram of the 
circuit 100 is shown. The circuit 100 of FIG. 5 illustrates an 
overall detailed implementation of the present invention. The 
circuit 101 may comprise the HSTL block 108, the delay devices 
109a-109n and the multiplexer 111. The register 102 may be 
implemented, in one example, as a W D" type register. However, the 
register 102 may be implemented as another appropriate type 
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register in order to meet the criteria of a particular 

implementation. 

The circuit 100 may provide optimal setup and hold timing 

solutions. The circuit 100 may provide a configurable delay for 
5 (i) data and/or (ii) clock signals. The circuit 100 may overcome 

performance degradation associated with a single timing setup. The 
g circuit 100 may provide reduced performance degradation of data 

setup and/or hold times. Additionally, the circuit 100 may provide 

h 

fy a user configurable delay. 

m 

1( R ^M<)& ^ I The c i rcuit 100 has been described in the context of the 
jL example of two delay elements. However, A number of delay elements 

i— % / 
; ; c / 

U may be implemented accordingly to meey the design criteria of a 

y 

Q particular implementation. For example, a plurality of delay 

O / 

elements 109a- 109n may be implemented to provide a variety of 

15 programmable delay times for the /signal DIN_DLY. In general, 

particular design parameters maw dictate that a fast or a slow 

delay time of the signal D I N_DL y/ may be required. For example, one 

of the delay elements 109a-M)9n may be appropriate to provide 

timing that may be used witbr a circuit such as the circuit 10 of 

20 FIG. 1. Furthermore, anotner one of the delay elements 109a-109n 

may provide a delay of tl/e signal DLY appropriate with a circuit 

9 



0325 .00355 
CD00039 



y3 



such as the circuit 20 of FIG. 2. Furthermore, another of the 
delay elements 109a- 10 9n may be programme^ to provide a delay 
(^^appropriate for another design applicati^h. When the number of 
delay elements is greater than two, / the signal S_H may be 
implemented as a multi-bit signal. In/one example, the signal S_H 
may be received from an external pin/ However, the signal S_H' may 
be received from other sources, ssuch as an internal register, 
control interface, software instmictions , a microprocessor, etc. 

While the invention has been particularly shown and 



1(B described with reference to the preferred embodiments thereof, it 



m 

hi 
ft 



will be understood by those skilled in the art that various changes 
in form and details may be made without departing from the spirit 
and scope of the invention. 
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